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Specification 

1. Title of the Device 

Distal electrode for electric scalpel 

2. Scope of the Utility Model 

An AC-coupled type distal electrode for an electric scalpel, in which the surface 
of the electrode portion is covered by an insulating film, characterized in that a monitor 
electrode portion is internalized in the above insulating film, separated from the above 
electrode portion. 

3. Detailed Explanation of the Device 

This device concerns an AC-coupled type distal electrode for an electric scalpel, 
having, in addition to an electrode portion, a monitor electrode portion. 

Distal electrodes for conventional electric scalpels are for the most part DC- 
coupled type devices, in which the patient is placed directly on the electrode portion; 
hence a metal part, physiological saline solution or conductive molded part is present on 
the surface of this electrode portion, and during inspections prior to use, or when 
problems occur during use, it is easy to discover the site requiring repair and to take 
appropriate measures. However, in the case of an AC-coupled type distal electrode for an 
electric scalpel previously provided by the inventors, the plate-shape electrode portion is 
covered by an insulator, in a construction in which the electrode portion is, so to speak, 
internalized in the insulator, and the conductor cannot be seen from the surface. Hence 
even when conduction defects due to cracks or damage to the electrode portion with the 
passage of time occur, requiring repairs or replacement, the device continues to be used 
without modification, possibly impeding surgery; and so remedial measures have been 
desired. 

The present device was created in consideration of these circumstances, and has as 
an object the provision of an AC-coupled type distal electrode, the electrode portion of 
which cannot be seen from the surface, except terminals and similar, said distal electrode 
being provided with a monitor electrode portion capable of prompt and accurate 
discovery of failures occurring in the electrode portion. 

Below, this device is explained based on an embodiment, and referring to the 
drawing. 

Fig. 1 shows an AC-coupled type distal electrode 10 for an electric scalpel to 
which this device is applied. The surface of the plate-shape electrode portion 1 is covered 
with insulating films 2, 3. The electrode portion 1 may be a metal mesh of copper, 
aluminum or similar, a layer of fine metal fragments of the same material, or a conductive 
liquid material or similar; as the insulating films, normally a synthetic resin layer of vinyl 
chloride, polyethylene or similar with a permittivity of 10 to 20, or an unwoven cloth or 
similar, is preferably used. A terminal 4 is provided in the electrode portion 1, and is 
connected to a power supply 6 via a lead wire 5; an AC-coupled circuit is formed by the 
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patient 9 between [the electrode portion 1] and the blade 8 of the electric scalpel, 
connected to the end of a lead wire 7 extending from the power supply 6. 

Within the distal electrode 10 for the electric scalpel exists a monitor electrode 
portion 11, shown in Fig. 2, as the characteristic portion of this device. This monitor 
electrode portion 1 1 is internalized in the above insulating film (in this example, the part 
labeled 3), separated from the electrode portion 1, and connected to a lead wire 13 via a 
terminal 12. As the monitor electrode portion, similarly to the ordinary electrode portion 
1, metal mesh, a metal sheet, or other conductor can be used. 

Next, the effect of action of the monitor electrode portion is explained. 

As described above, the occurrence of cracks or damage in the electrode portion 1 
due to bending and stretching or similar during use not only detracts from the 
performance inherent in the electric scalpel, but also abnormally raises the impedance of 
the distal electrode, causing shunting of excessive electric currents to the electrode 
portions of electrocardiographs or other ME [Translator's note: Probably stands for 
"medical equipment"] used in conjunction with the electric scalpel, so that the electrode 
portion of the other ME is heated excessively, and accidents involving burns to the 
patient are not uncommon. Consequently it is extremely important that monitoring be 
performed to determine whether the function [Translator's note: Possible typo for 
Japanese kinou meaning "function"; the original kisaku could be inferred from context as 
"construction"] of the distal electrode is normal or not. In the case of the distal electrode 
having a monitor electrode of this device, the electrostatic capacitance between the 
normal electrode portion 1 and the monitor electrode portion 1 1 can be monitored. In this 
case, if the electrostatic capacitance value falls below a reference value, an alarm is 
sounded. If the electrostatic capacitance between two electrodes is C, then the following 
equation obtains. 

C= e« o — ... q 

Here 6o is the permittivity of vacuum, 8 is the relative permittivity of the insulator 
between 1 and 1 1, d is the thickness of the insulator, and S is the area of the facing 
[surfaces] of 1 and 1 1 . If a constant AC voltage E (at frequency f) is applied across the 
two electrodes 1 and 11, and a current I flows, this relation may be expressed as 

j _ E 

where Z is the impedance of C, expressed by 

1 2 1 = — 1 

2 * f C Hence from eq. ®, 

|Z| = j 

2 */ « «o S and so 

d 

As explained above, E, f, e, eo, and d are constants, so that the current I is 
proportional to the area S. That is, if 1 or 1 1 is cut for some reason, so that the area of the 
opposing [surfaces] of 1 and 1 1 changes, this can be detected by monitoring the current I. 
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If some abnormality is discovered, use of the distal electrode can be stopped immediately, 
and a measure such as replacement or repair taken, so that surgery is not impeded. 

The present device is configured as described above, and can improve the safety 
of the AC coupled-type distal electrode and ensure safety for surgery, and so is extremely 
useful. 

4. Brief Explanation of the Drawings 

Fig. 1 is a figure which explains the AC-coupled type distal electrode for an 
electric scalpel to which this device is applied; and Fig. 2 is an enlarged cross-sectional 
view of the distal electrode for an electric scalpel of this device. 

1: Electrode portion 

2, 3: Insulating film 

6: Power supply 

8: Electric scalpel blade 

1 1 : Monitor electrode portion 
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Figure 1 




Figure 2 
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